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Introduction
Water is essential for economic activity and an important determinant of health outcomes and living standards. In most developed countries, water services are provided through a pricing mechanism. By contrast, in developing countries, the government usually acts as the sole provider of water services. India is a prime example of a fast-growing developing country where drinking (tap) water is a "public" good, especially in rural areas, where government provision is intended to provide universal and free access to a pre-dominantly poor population. The data, however, reveal wide variation in access to tap water across rural India, with some rural districts having no access at all (see Table 1) India is characterized by deep and historic social divisions on the lines of caste (within the majority Hindu religion) and religion. In this paper, we test whether different types of social divisions can help explain the observed variation in access to tap water in rural India. The link between social fragmentation and the provision of public goods has received a lot of attention in both the public and development economics literature, starting mainly with Easterly and Levine (1997) and Alesina et al. (1999) . The literature typically uses an aggregate index of social fragmentation, which is made up of several socio-economic characteristics such as ethnicity, race, language, religion, caste, etc. Our study differs from existing work in several important dimensions. First, we argue that the aggregate social fragmentation index is not useful for designing public policy, as it obscures information on the magnitude and the direction of the individual characteristics that comprise the index. Different types of social divisions may have disparate effects on the provision of (and access to) public goods, and also call for different policy measures. In this sense, our study is a new approach that uses disaggregated measures of social fragmentation. Specifically, we ask whether measures of diversity based on caste, religion, 2 and political preferences move in the same or different directions when determining access to tap water in rural India. In essence, we examine how fragmentation within a religion (caste system among Hindus) compares with fragmentation across religions (Hindus, Muslims, Christians, etc.) in determining access to drinking water. Second, our paper is related to a recent contribution by Banerjee and Somanathan (2007) , who examine how access to public goods across rural India changed between 1971 and 1991.
An important contribution of our paper is that disaggregating the standard measure of social fragmentation helps resolve a puzzling result reported by Banerjee and Somanathan (2007) .
Specifically, while their aggregate social fragmentation index reduces access to public goods in 1971, this effect is statistically insignificant in 1991. They interpret this result as indicating that between 1971 and 1991, social and religious groups in India mobilized themselves politically, which diminished the importance of social fragmentation in rural India over time. However, we show that when employing an aggregate measure of social fragmentation, the effects of the individual components may offset each other, thereby explaining the statistical insignificance.
Indeed, even ten years beyond Banerjee and Somanathan's period of study, we find that social fragmentation does matter, with its components moving in different directions. This result is only evident when one examines the relative contribution of each component of the fragmentation measure. Our results therefore indicate that public policy must be designed to target different aspects of social divisions, rather than the one-size-fits-all approach often adopted.
We use data from the 2001 Census of India for 436 rural districts to test for the effect of caste and religious heterogeneity on tap water access in rural India. 1 We use three measures of tap 3 water access: the share of households in a district having access to (i) total tap water, (ii) tap water within a residence, and (iii) tap water outside a residence. Compared to previous studies that use aggregated measures of fragmentation and aggregate measures of public goods, we use household data and disaggregated measures of both public good access and social fragmentation.
In this respect, our approach provides a more granular view. We find that aggregate measures of social heterogeneity are unrelated to access to water, and using these measures conceals important differential effects of the individual components. Specifically, districts that are more heterogeneous in terms of caste have lower access to both total tap water and within-residence tap water. 2 On the other hand, districts that are more heterogeneous in terms of religion have greater access to total tap water, within-residence tap water, and water delivered outside the residence.
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The rest of the paper is organized as follows. Section 2 discusses the nature of social divisions in India and the possible mechanisms through which they affect access to drinking water. Section 3 presents a simple stylized model highlighting the link between different measures of social fragmentation and the provision of public goods. Section 4 describes the empirical specification, while Section 5 characterizes the data and discusses some econometric issues such as endogeneity and selective migration. Section 6 discusses the results and some underlying intuition, and Section 7 concludes with a brief discussion of how private provision of water services might overcome the barriers imposed by social divisions. 4
Socio-religious Stratification and Access to Drinking Water in Rural India
The provision of drinking water services in India has predominantly been controlled by the government. India follows a top-down approach of water management, where the central government has a monopoly in providing water with some limited degree of decentralization (Saleth, 2005) . The data reveal a stark story about access to drinking water for rural India:
according to the 2001 Census of India, the average share of households in a rural district that had access to tap water (inside and outside the residence) ranged from 3 percent in the eastern state of Orissa to 83 percent in the northern state of Himachal Pradesh. The numbers for tap water access within a residence are even worse: from 0 percent in Orissa to 27 percent in the western state of Maharashtra. Not only does access to government-provided water services vary widely across the country, no rural district has 100 percent access to tap water (See Table 1 ).
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The majority of India's population lives in rural areas and depends heavily on publicly provided water. As such, a sustained water shortage can amplify economic hardship and intensify competition among social groups for a scarce but essential public commodity. Even though one expects economic factors such as poverty and inequality to play a pivotal role in determining access to public goods, these factors are intricately linked to historically persistent social divisions (Banerjee et al., 2005) .
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The predominant form of social stratification in India is the caste system, which has deep historic roots in the majority Hindu religion. Historically, caste divisions were designed to facilitate the identification of social groups based on their skill levels. However, over time, 4 Several recent studies indicate a looming water crisis in India, with demand far outstripping supply. See for example, Haarmeyer and Mody (1997) , Saleth (2005) , Ramachandran (2006) , Bajpai (2007) , and Brooks (2007) . 5 India has had a long history of invasions (from Mongolia and Persia) and external occupation (French, Dutch, Portuguese, and British), which ended with Independence from British colonial rule in 1947. Consequently, Indian society is deeply fragmented along social and religious lines, and these divisions continue to play a pivotal role in both politics and the allocation of scarce public resources more than six decades after independence.
5 certain groups gained power over others, forming the basis for social discrimination and castebased stratification became a determinant of an individual's relative position in the social hierarchy. Even though discrimination based on caste is illegal in India, there is a sharp social difference between high and low castes even today. According to the Census of India, there are more than 180 caste groups within the Hindu religion: Brahmans belong to the highest caste,
while Scheduled Castes and Scheduled Tribes are at the bottom of the social hierarchy.
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The Indian caste system has been historically pervasive and the source of segregation and intolerance in society from ancient times. Indeed, the practice of "untouchability," whereby people belonging to lower castes were prohibited from interacting socially or sharing public resources with those from higher castes, provided the foundation for segregation and lack of tolerance. These historically pervasive social divisions create social norms over time, which tend to be very persistent and critical in determining economic outcomes (Ray 1998, chapter 5) .
Another dimension of social division in India is religion, even though the Indian Constitution provides for a secular state. More than 80 percent of the population belongs to the Hindu religion, while the principal minorities include Muslims, Christians, Sikhs and Buddhists (Census of India, 2001) . Religious conflicts, often based on economic discrimination between Hindus and Muslims, and more recently between Hindus and Christians, have been historically pervasive in India. India's multi-party democracy, with regional and caste-based political parties often playing important roles in national politics, and high levels of poverty and inequality, underscore the nature and depth of its social fragmentation.
Why might social (caste) and religious divisions determine access to public goods such as drinking water? With respect to caste-based divisions, the answer lies in the nature of social stratification and the competition it creates for scarce public goods. Several authors, starting with Easterly and Levine (1997) and Alesina et al. (1999) highlight the need for coordination within communities to gain access to public goods.
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Social divisions based on caste and associated externalities such as untouchability and rivalry from the use of public goods may impede this coordination mechanism, thereby lowering access to public goods.
With respect to religion-based divisions, however, its link with public goods may be different relative to that generated by caste-based divisions. As Persson (2009, 2010) argue, a threat of internal conflict might influence an incumbent government's allocation decisions for public goods. Therefore, in the context of India, an increased risk of internal conflict due to religious divisions may cause the state to send more public goods to regions that have higher religious fragmentation. This may be particularly relevant for rural areas, where it may be hard for the state to provide law and order in times of conflict due to a lack of adequate infrastructure. So the provision of public goods may be a mechanism for the state to lower the risk of a religion-based conflict in remote rural areas. 8 Therefore, it is not clear a priori how different dimensions of social divisions (within a religion and across religions) affect access to public goods. Our paper attempts to shed some new light on this important public policy issue. 7
A Stylized Model of Social Fragmentation and Public Good Provision
We present a simple stylized model that highlights the link between different aspects of social heterogeneity and the provision of public goods. Consider a median voter in a community who derives utility from the consumption of a private good, x , and a public good, .
g The voter also derives disutility from various aspects of social heterogeneity in his/her community.
Specifically, we assume that there are two forms of social heterogeneity, namely religious heterogeneity, given by the Herfindahl index r h , and caste heterogeneity, given by a corresponding index c h . These Herfindahl indices are calculated as
where is the population share of the j-th caste or religious group. 9 The median voter's utility function is given by
The key assumption here is that preferences for private and public consumption are affected differentially by the two sources of heterogeneity: while religious heterogeneity reduces the utility derived from private consumption, caste heterogeneity has a similar effect on public consumption. This can happen if an increase in either form of heterogeneity raises the risk of internal conflict. It is plausible that the risk of internal conflict will affect the marginal utility from private and public consumption differently, depending on the source of heterogeneity (religion or caste).
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9 The index in (1) measures the probability that two distinct individuals picked randomly from the population in a given district belong to distinct social groups (caste or religion). 10 For example, conflicts between religious groups can lead to the destruction of private property and loss of income.
This is essentially a reduced-form argument based on Persson (2009, 2010 ). An aversion towards members of lower castes might reduce the utility derived from the consumption of a public good since public goods 8
Following Alesina et al. (1999) , let the median voter have a fixed exogenous source of income, , y so that consumption of the private good depends on after-tax disposable income
where t represents lump-sum taxes paid to the government or planner. The planner, in turn, finances the provision of the public good by the tax revenues raised from voters
Substituting (3) and (4) into (2), the utility function of the median voter can be written as
The planner chooses the optimal provision of the public good to maximize (5), given the degree of religious and caste heterogeneity in the community. Maximization yields
where ĝ represents the optimal provision of the public good. From (6), it is easy to see that
Therefore, an increase in religious heterogeneity increases the provision of the public good by the planner, while an increase in caste heterogeneity has precisely the opposite effect. If an increase in religious heterogeneity increases the risk of internal conflict, the planner might increase the provision of the public good to offset for the disutility from a higher level of religious fragmentation. On the other hand, since an increase in caste-based fragmentation 9 reduces the median voter's preference for public consumption, the planner chooses a lower level of public goods in equilibrium.
The issue at hand is essentially empirical. The set-up described in (1)- (7) immediately evident that an increase in this aggregate index will not affect the provision of the public good in equilibrium. Another possibility might be that this aggregate index only impacts public consumption, and not private consumption, as in Alesina et al. (1999) . The utility function (5) is then modified to
In this case, an increase in h will reduce the provision of public goods in equilibrium.
Empirical Specification
The central focus of this paper is to identify how different measures of social divisions are associated with access to tap water in rural India. In particular, we will test whether using an 10 aggregate measure of homogeneity produces different results than disaggregated measures. The specification we test is given by the following cross-section regression:
Y is the share of households with access to tap water (within and outside the residence) in district i of state k.  is a district-specific shock.
The empirical specification we adopt is quite standard in the social heterogeneity-public goods literature (Alesina et al., 1999) . Though there is conclusive evidence on the effects of ethnic heterogeneity with respect to public goods, the interpretation of these effects is complicated by the nature of the aggregation mechanism that links individual preferences to community outcomes. Vigdor (2004) shows how the theory of altruistic behavior can be used to aggregate individual decisions (to contribute to public goods) to community outcomes. We therefore assume that the effects of group heterogeneity on access to public goods (tap water, in our case) are derived from the altruistic behavior of individuals in each community (district).
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Another important point of the model specification is the inclusion of individual group shares, with individual coefficient estimates for each group, and a single coefficient for the homogeneity (or heterogeneity) index. The homogeneity index reflects the mean within-group affinity for a public good. The higher the share of an individual's own group in the population, the higher is the probability that he or she will contribute to a given set of public goods. If the model fails to control for the group shares, it then imposes an implicit behavioral restriction that all groups have the same propensity to contribute to public goods, regardless of the composition (caste or religious) of the community. Consequently, the Hindu caste shares enter the 12 specification in two important ways. First, following Vigdor (2002 Vigdor ( , 2004 , the shares of Hindu caste groups appear as a linear term with a separate coefficient estimate for each caste group. 14 Second, they appear as squared terms in the caste homogeneity index, with a single coefficient estimate. We include individual shares in the specification to capture the effect of the presence of other caste groups on the access to tap water for individuals in a specific group. The homogeneity index captures how the number of groups affects access to water, assuming that the within-group affinity is equal across all the groups in the district. 15 When both the index and the individual shares are included in the same regression, we cannot make a ceteris paribus argument, since when the share of a group changes, the homogeneity index also changes simultaneously. We follow the same procedure to analyze and interpret the effects of religious heterogeneity.
We estimate the model with ordinary least squares and calculate Huber-White standard errors. All regressions include state fixed-effects, unless otherwise noted, to account for unobserved characteristics across states, and the standard errors are clustered to account for within-state unobserved variation. 16 We discuss related econometric issues such as endogeneity and selective migration in detail in the next section.
14 We use data on 180 caste groups for the Hindu religion, which makes the inclusion of each caste group separately in the model complex. Therefore, we aggregate these 180 groups into three sub-groups: Brahmans, Scheduled Castes, and Scheduled Tribes. Each of these three sub-groups appears linearly in the specification, which is consistent with the literature. 15 Ideally, one could include the shares and their squared terms with separate coefficients in the regression. The squared group shares capture the within-group-affinity across groups and a coefficient estimate for each squared group share allows for affinity to vary across caste groups. We do not make this assumption because of the large number of caste groups in our sample and including each of the 180 groups and its squared term is very complex. 16 Though we use state fixed effects in our main specification, we do not use state fixed effects in some robustness checks in Table 7 that include some state-level control variables like per-capita GDP and the number of police personnel per 100,000.
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Data
We use district-level data from the 2001 Census of India, the latest year for which data are available. The cross-section precludes us from identifying intertemporal trends. Our dataset includes 436 of the 593 rural districts in India, because data for some of the explanatory variables are not available for districts in several states. Table 1 reports the summary statistics for the variables we use and, as mentioned in the introduction, reveals some striking patterns with respect to access to tap water across rural India.
Tap Water Access
The share of households with access to tap water is the main dependent variable for our analysis, and is obtained from the Houses, Households and Amenities Section of the 2001
Census of India. We use three measures of tap water access: (i) total tap water access, 17 (ii)
within-residence tap water access, and (iii) outside-residence tap water access. 18 This measure is calculated over those households that do not have access to water at home rather than all households. Table 2 shows that the mean share of a household's total tap water access ranges from 3 percent in the eastern state of Orissa to 83 percent in the northern state of Himachal Pradesh; the mean share of a household's within-residence tap water access ranges from nearly 0 percent in Orissa to 27 percent in the western state of Maharashtra. The mean share of a household's outside-residence tap water access ranges between 5 percent and 58 percent across the sample. These numbers reflect large variation across Indian states and document that no state has 100 percent access to tap water in their rural districts. The segment of the population not served by tap water uses hand pumps, wells, rivers or other water sources to meet their daily 17 Total access to tap water is the sum of access to tap water within and outside the residence. 18 Outside-residence tap water access refers to a rural household traveling 100 meters or more to fetch drinking water.
14 water needs. Outside-residence tap water access implies substantial costs borne by the households, including travel time to the water source and waiting time to get access to water.
Caste and Religion
Detailed caste data in India were last enumerated under the British Colonial regime in 1931. After independence, caste-based data collection was discontinued to prevent discrimination and, from 1951 onwards, the Indian government has collected data based on three broad categories: Scheduled Castes, Scheduled Tribes and Others. In calculating the caste homogeneity index, we use the method described in Banerjee and Somanathan (2007) . oppression or persecution. Individuals may change religions as well, though conversion to the majority Hindu religion is prohibited, since one can only be born into the religion. Given the history of the caste system within Hinduism, mobility across castes is also prohibited (Alesina, et al. 2003) . We address these issues in section 5.8. Table 1 shows that the Hindu caste homogeneity index ranges between 0 and 0.32, with a mean of 0.04, which implies that rural districts are highly heterogeneous in terms of caste. The religion homogeneity index ranges between 0.37and 0.99 with a mean of 0.80. Since 85 percent of the population is Hindu, the sample mean of 0.80 implies that districts are highly homogeneous with respect to religion.
Economic Controls
Private wealth, an indicator of economic status, may affect access to water. Easterly and Levine (1997) use measures of ethno-linguistic heterogeneity constructed from the former Soviet Union in 1960. The data, however, were based on linguistic classification rather than on race or color. One problem with this measure is that it may hide other aspects of ethnicity; see Alesina et al. (2003) . For example, if two ethnic groups speak the same language but have different customs and beliefs, then classification based purely on language combines these two different ethnic groups in one category, which in turn may generate measurement error. coefficient using these data to proxy for land inequality across districts. We assign zero land holdings to agricultural laborers. Because there are no data on ownership of land holdings, the use of operated land holdings may be less than a perfect measure for land distribution. However, one defense of this variable is that since Independence most rural land has been owner-cultivated (Banerjee and Somanathan, 2007) . Table 1 shows that the land Gini ranges between 0.41 and 0.86 with a sample mean of 0.71, implying that rural districts have a high degree land inequality.
Political Controls
In India, political power is crucial in determining access to water across districts.
Politicians are concerned about the number of votes they will receive in the next election based on the satisfaction of the public on the various public goods provided during their last term in office. More homogeneous political districts may provide more effective services, or when water is not provided, the incumbent may be defeated, which could increase the heterogeneity in the vote share in future elections.
Data on general elections for 1999 are from the Election Commission of India (1999) website. 22 We use two variables, namely (i) the vote share of the winning party, and (ii) a political fragmentation index, which is calculated using:
where v i is the vote share of the i-th party. The index p lies between 0 and 1, where 1 represents complete political heterogeneity and 0 represents political homogeneity. The political 22 We use 1999 because general elections are conducted once in five years and 1999 is the closest year to the analysis period. The data on general elections are available for the 543 parliamentary constituencies in India. We use a mapping method from Banerjee and Somanathan (2007) that makes the data consistent at the district level. Specifically, the data are mapped by visually comparing the number of districts that go to each parliamentary constituency. We further compare the number of constituencies that go to each district by assigning weights by visual inspection using maps of districts and maps of parliamentary constituencies.
fragmentation index ranges between 0.14 and 0.80, with a mean of 0.59, thereby implying a high degree of political heterogeneity across rural districts (Table 1) .
Geography Controls
Because average rainfall and temperature affects access to water, we also control for these measures. The relationship between average rainfall and piped water is uncertain. In wet regions, the cost of building a piped water system may be lower, but the cost of accessing water at a river or well may also be lower. Data on average annual rainfall and average temperatures come from the Indian Meteorological Department (IMD) and the rainfall and average temperature maps released by the Maps of India website. 23 The share of wastelands in each district also determines the level of water access. The shares of land that are steep, barren, and sandy were obtained from the Wasteland Atlas of India (Ministry of Rural Development) for
2003
. 24 Finally, we also include a coastline fixed effect.
Other Population Controls
Average household size, the number of villages in each district, and the average village population from the 2001 Census of India captures the population density in a district, because population composition may affect access to tap water. Table 3 shows the correlation between the Hindu caste homogeneity index, religion homogeneity index, and each of the three dependent variables. Of the three dependent variables, the within-residence tap water share is the most positively correled with the Hindu caste 23 We map the available data from 109 weather stations in India on to districts in the following manner. First, we assign average rainfall and average temperature values to each district based on its proximity to each weather station. Second, for a few states in the northeastern region where no data is available, we use the median value calculated using the maps that contain the average annual rainfall and average temperatures. 24 According to the Ministry of Rural Development of India sandy areas have stabilized accumulation of sand, in coastal, riverine, or inland areas, and steepy lands are steep sloping wasteland areas.
Correlation between Dependent and Control Variables
homogeneity index (0.295). The total tap water share and outside residence tap water share have a very high correlation of 0.92, which implies that most of the tap water access for the given sample is from outside the residence. The Brahman share has a positive correlation with tap water share access, because historically Brahmans are considered the upper-most caste group in India and we expect them to have greater access to public goods, including tap water. The religion homogeneity index is not consistently correlated with the dependent variables. Table 4 shows the correlation coefficients between the dependent variables and economic and political variables. It reveals consistent signs for each of the variables. One expects a negative sign for the land Gini, which implies that more land inequality is associated with lower access to tap water. Similarly, the higher is political heterogeneity, the lower is the access to tap water. Other economic variables such as per-capita bank deposits are also important because wealthier districts may have more public funding and hence better access to tap water. However, the magnitude of these correlations is small.
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Finally, we compare the two homogeneity indices with Alesina et al. (2003) . They find a small but positive correlation between their measures of ethnic and religion fragmentation (0.142). In our sample, there is also a small positive correlation between the Hindu caste homogeneity index and the religion homogeneity index (0.201).
Endogeneity
A potential econometric issue is endogeneity, either through omitted variables, simultaneity, or measurement error. Hence, it is important to determine if the effect of Hindu caste and religion heterogeneity on tap water access is robust to correcting for these issues. The caste-based classifications in India created during pre-historic times are determined at the time of birth, and mobility across castes is prohibited by social norms. Therefore, the Hindu caste homogeneity index is not likely to be endogenous. Moreover, the Hindu caste variable is based on 1931 data, and therefore, is unlikely to be influenced by contemporaneous changes in districts.
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A more serious issue is the endogeneity of the religion homogeneity index. Data on religious conversion rates over time may solve the issue, but such data are not available for India.
Though it is difficult to control fully for endogeneity related to religious heterogeneity, the following considerations perhaps help minimize the problem: (i) though religious conversions can undermine the causal effects of religious heterogeneity, conversion into the majority Hindu religion (more than 80% of the population) is prohibited, since one can only be born a Hindu,
and (ii) the religion data from various rounds of the Census of India between 1961 and 2001
show that the population proportions across religions have been very stable. 27 In any case, we treat the link between religious fragmentation and access to drinking water cautiously, with the theoretical discussion in Sections 2 and 3 and also in Section 6 providing some suggested underlying mechanisms driving this relationship. 
Selective Migration
There is also the problem of selective migration because people may prefer to migrate to districts that have higher access to tap water. Moreover, inter-district migration (say, due to effective district governance) can also affect the measure of religious diversity. This can 26 Anderson (2011) also provides a similar argument for the exogeneity of caste-based fragmentation. 27 The 2001 . 28 We have not been able to identify research in the social fragmentation-public goods literature that controls for endogeneity arising from religious fragmentation. One notable exception is Michalopoulos (2011) , who uses geographic variability and the heterogeneous endowments of landholdings from colonial times to identify the sources of ethnic fragmentation, but does not address the issue of religion. Banerjee and Iyer (2007, p. 3138-9) discuss at length the difficulties with addressing the causality problem in this context. areas. However, the lack of disaggregated data on net migration hinders a richer specification for our analysis. To test for selective migration, we exclude the population density variables from the model specification to check for the robustness of the results. Further, since we restrict the analysis to only rural areas, this minimizes the effects of urbanization on water access. Table 5 reports the ordinary least squares coefficient estimates of a regression of three types of water access on the aggregate social homogeneity index (that combines both castebased and religious homogeneity) used by Banerjee and Somanathan (2007) and an extensive set of control variables. Consistent with their results, in each of the three specifications, the coefficient estimates are not statistically different from zero. Banerjee and Somanathan interpret this result to mean that the role of social fragmentation, which they find to have been important in previous decades, is no longer important for determining access to public goods.
Results and Discussion
However, an alternative explanation of these results is shown in Table 6 , which reports the results of the OLS regression of the same three dependent variables. The only difference between Table 5 and Table 6 is that the former table uses the aggregate social homogeneity index while that latter disaggregates the total index into the caste and religious homogeneity indexes. 29 For a detailed discussion of why migration is not an issue for rural India, see Anderson (2011) .
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After controlling for all the covariates, the Hindu caste homogeneity index is positive and statistically significant at the 5 percent level for both the total tap water and the within home share of tap water. A 10 percentage-point increase in a households' own caste share of the population increases the household's total probability of access to tap water by 3.25 percentage points and within-residence tap water access by 2.73 percentage points. The religion homogeneity measure is also statistically significant for all three dependent variables. A 10 percentage-point increase in a households' own religion share of the population decreases the probability of having any type of tap water by 3.17 percentage points, inside tap water by 2.66
percentage points, and outside tap water by 3.51 percentage points.
30
The primary conclusion of this paper is shown in the top rows of Tables 5 and 6 , which clearly illustrate that the using an aggregate social index, as in Banerjee and Somanathan (2007) and much of the existing literature, may obscure important differences in the way that individual components of that index affect access to public goods. This conclusion is robust to excluding different combinations of the control variables. Our results remain robust to the inclusion of none, some, and all of the groups of control variables listed in Tables 5 and 6 .
The striking feature of our results in Table 6 is that religious heterogeneity is associated with higher access to tap water, while the effect of caste-based heterogeneity works in the opposite direction. While the effect of caste heterogeneity is well-understood, the causal link between religious diversity and access to tap water is difficult to establish. However, the theoretical literature on public goods provides some insights into the mechanisms that might be driving this correlation. First, as Persson (2009, 2010) point out, the threat of internal conflict can influence the incumbent government's choice of public goods provision. In our 30 An alternative way to interpret these coefficient estimates is to think of them as the effects of moving from a perfectly homogeneous to a perfectly heterogeneous community. For example, for the case index, this would reduce access to tap water by 32.5 percent, and for the religion index it would increase access by 31.7 percent.
context, we use a reduced form of this argument in the stylized model of section 3 to show how this result may depend on the asymmetric way in which different sources of heterogeneity affect the marginal utility from public and private consumption. Specifically, a threat of internal conflict due to religion might cause the government to send more public goods to areas with a higher degree of religious fragmentation (see footnote 8). Second, Esteban and Ray (1999) and Banerjee and Iyer (2007) demonstrate that when smaller groups are less subject to failures of collective action, a community with many small groups does better at providing public goods than a community with few large groups, thereby mitigating the problem of collective action.
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Consistent with what would be expected for a disadvantaged group, an increase of 10 percentage points in the in the share of Scheduled Tribes is associated with a reduction of 2.20
percentage points in the probability of having any type of tap water and of 1.95 percentage points in the probability of having access to outside tap water (Table 5) . Table 6 , which includes the disaggregated measures, shows that Scheduled Tribes are associated with a reduction of 2.75 and 2.45 percentage points in access to total tap and outside tap water, respectively. This is interesting because given the position of Scheduled Tribes in the socio-economic scale in India their main source of drinking water is likely to be outside the residence.
When the disaggregated homogeneity measures are included in Table 6 , the coefficient estimates on the shares of Muslims, Sikhs, and Christians tend to become more negative. The fraction of households that are Sikhs is associated with higher probabilities of having any access (Table 6 ) and access to inside to tap water (Tables 5 and 6 ).
Another interesting difference between or results and those of Banerjee and Somanathan (2007) is that they find that areas with larger shares of Brahmans, the most elite caste, have greater access to public goods. In contrast, after controlling for economic, political, geographic, population, and land-type variables, we find that the fraction of Brahmans has no statistically significant relationship on access to tap water in rural India. Our result is consistent with Anderson (2011) , whose study of the effects of caste composition across villages in two states of North India also document that villages with a higher share of Brahmans are not associated with more access to public goods relative to villages where lower castes are the dominant group. As
Anderson (2011) points out, the difference could stem from the fact that Banerjee and Somanathan use data from parliamentary constituencies from the entire country, which presumably includes both rural and urban areas, while we use household and district-level data only for rural areas.
Robustness Checks
We perform a number of sensitivity checks to ensure that the results from using the two measures of social divisions are robust. The first row of Table 7 reports the baseline coefficient estimates for the caste and religion heterogeneity indexes for all three measures of water access shown in Table 6 . Specifications (2) and (3) exclude the population density variables and political variables, respectively. The population and political variables may be affected by endogeneity and these specifications test whether the main variables of interest are affected by including them. Specification (4) controls for per capita GDP, agricultural yield (to proxy for soil quality), and police officers per 100,000 population (to proxy for law enforcement).
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32 The state-level per-capita GDP is from the Directorate of Economics and Statistics of respective state governments and from the Central Statistical organization (CSO). The state-level police personnel per 100,000 residents is from the Bureau of Police Research and Development. The data on agricultural yield per acre are from the Ministry of Agriculture, Government of India. District-level data on soil quality are available for some, but not all districts. In cases where the yield is not available, we impute the state-level yield for all districts in that state.
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The central conclusion of Table 7 is that the coefficient estimates on the caste and religion heterogeneity variables are robust to excluding and including different combinations of variables. In the baseline regression, the coefficient estimate of Hindu caste homogeneity index is .325 for the total tap, .273 for the indoor tap, and .187 for the outside tap, the first two of which are statistically significant at the .05 level. In specifications 2-4 the coefficient estimate on caste index varies from .331 to -.344, all of which are statistically significant and larger than the coefficient estimate in the base specification. Similarly, the coefficient estimates for indoor tap are all statistically significant and vary from .265 to .269, which are not statistically different from the base estimate of .273. For access to outside water, the three robustness checks report coefficient estimates that are all larger than the base specification (none of which are statistically significant).
The coefficient estimate for the religion homogeneity index exhibits similar stability for the total, indoor, and outdoor access to water. All 3 of the baseline estimates and all 9 of the robustness estimates are statistically significant at the .05 level. For total access, the baseline estimate of -.317 is not statistically different from the three robustness checks that vary from -.290 to -.316. Similarly, the coefficient estimates for indoor vary from -.256 to -.268. For indoor access, the coefficient estimate varies from -.256 to -.268 with the baseline estimate of -.266. The coefficient estimates for outdoor access vary from -.312 to -.353 with the baseline estimate of -.350. In sum, Table 7 clearly demonstrates that the coefficient estimates on the religion and caste homogeneity indexes are highly robust to the inclusion or exclusion of different sets of variables.
To explore how the relationship between the two homogeneity indexes and public access to water, Table 8 reports the results of two regressions that interact the caste and religion homogeneity indexes with other control variables. The first section of the table reports the results
25
of a regression that interacts the two indexes with population and the second section reports the results of a regression that interacts these two indexes with per capita bank deposits. In the first half of the table, the coefficient estimates for the caste and religion variables continue to be similar to the baseline estimates reported in Table 6 . For all three types of water access, the caste homogeneity index continues to have positive coefficient estimates (.426 for total, .169 for indoor, and .308 for outdoor) and the religion homogeneity variable has negative coefficient estimates (-.422 for total, -.310 for indoor, and -.423 for outdoor). The magnitudes of the caste and religion coefficient estimates with the population interactions are larger in five of the six cases than they are in the baseline regression. The levels of statistical significance are also similar with the exception that the caste homogeneity index is now no longer statistically significant for inside access to water. The interaction between religion and population is statistically significant for total and indoor access. None of the interactions between caste and population are statistically significant.
In the second half of the table, the coefficient estimates on the religion homogeneity index continue to be negative and statistically significant (-.361 for total, -.259 for indoor, and -.383 for outdoor access) and are similar to the base line coefficient estimates from Table 6 of (-.317 for total, -.266 for indoor, and -.351 for outdoor). The coefficient estimates on the caste homogeneity index and the interactions between the two indexes and the per capita bank deposits are not statistically different from zero in any of the three cases. In sum, the results from the regressions with the interaction variables confirm the central conclusion of the paper-that multiple types of heterogeneity (in this case caste and religious), can have different effects on the access to public goods and should be disaggregated when analyzing the relationship.
Conclusions
We examine whether different aspects of social divisions in India help explain the wide variation in access to tap water across rural India. In contrast to most studies, which use aggregated measures of social fragmentation that are comprised of several socio-economic characteristics such as ethnicity, race, language, religion, and caste, we employ disaggregated measures. Consequently, our approach allows for individual measures of diversity to have heterogeneous effects on outcomes.
Our empirical analysis documents that communities that are heterogeneous in terms of caste within the majority Hindu religion are likely to have lower access to tap water than correspondingly homogeneous communities. Historical divisions created by the caste system in India may generate rivalry associated with the usage and sharing of public goods, and thereby reduce the coordination required to get the state to provide more public goods. By contrast, communities that are fragmented across religions are likely to have more access to tap water than correspondingly homogeneous communities. This may be because the risk of internal conflict due to religious divisions (a common source of violent riots in India) cause the state to send more public goods to areas fragmented by religion. This may be more prevalent in rural areas, where the effectiveness of law and order in times of conflict may be limited due to inadequate infrastructure (roads, communications, etc.) .
These interesting results indicate that both heterogeneity within and across religions matter for access to public goods, but they may work in opposite directions. Consequently, studies that use an aggregated measure of social fragmentation by combining many characteristics of social divisions are unlikely to reveal reliable information regarding its impact.
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Our data and results point to the need for policy reform in the water sector in India. Given that certain types of social divisions like the caste system creates barriers for adequate public provision of drinking water, should public policy encourage private participation in the water sector? Two recent examples strengthen this view. Davis et al. (2008) survey 800 poor households in the southern city of Hyderbabad. A large majority reported inadequacies in government provided water and sanitation. Interestingly, their regression analysis suggests that even if faced with non-concessional market rates of financing, these households would prefer to pay for private investment in water and sewer connections. These results underscore the vital role micro-financing can play in overcoming social barriers. Another example comes from the region of Tirupur in southern India. A recent public-private partnership has ensured the supply of drinking water for 4-6 hours each day for 80,000 households, compared to getting water every alternate day of the week before the partnership. More interestingly, 100% of the residents (mostly poor) now pay for drinking water (Mulford, 2006) .
We end our discussion with a caveat. Because we use district-level data, it is not possible for us to identify the underlying mechanism that drives the opposite signs for the group heterogeneity results (caste and religion). The problem is that, for local public goods like water, the measurement of social heterogeneity and water access would ideally occur at a smaller kilometer grid because each district may contain multiple communities and therefore investments in one community may not benefit others (Jackson, 2007) . The lack of data at a more disaggregated level for rural India precludes a solution for this problem. However, in the wake of the current water crisis in India, these results provide insights into the role played by two important sources of social fragmentation in India, namely caste and religion, and will, in turn, direct future research to analyze the underlying mechanism that drives these opposing effects of 28 heterogeneity. In this context, an interesting extension might be to consider the role of elected women leaders in villages fragmented along the lines of caste and religion in mitigating the effects of diversity in determining access to public goods. The recent contribution of Beaman et al. (2009) is a good starting point for extending this line of research. 
